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1O20030046982 #^ 2003/10/4 

H B^*l» 31, ^7) ^^S. <3<3 vfl°fl <#7] i| H€*l ^ 
# *§^*Hr 3* ^tiltVcf. ^-71 £ ^5]5L B^^l-i-ol aVjESfl ^ofl #7l 

aVEsfl 7l^r ^Hl >t <H3H ^^-i: ?1tt ISell^liH sfl^# in 

4. € *fl 1 ^^-ir ^th}. A o v 7l iSell^l^H 

^T^JI, -S-71 SSEfl^liB sfl€°l Xl7H€ 7l# ^ofi -8-71 ^ 

H^l^ ^fl-f^ ^ 2 ^ H o v ^^l •4^^, ifi HS!*] ^7>^-El^ 

^.ojc o} o] ig^^j. ™ o}lJ\B}- t ^^slS. H«*W TlHB ^cguVofl cHu^oi H 

£ 2c 

S3fi*l i^l-^-sl, HDP CVD -&S^ 
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1020030046982 #3 2003/10/4 

B€*l i*}^ ^ {trench isolation method} 
15-^ -Ml 

£. la ^ S. lb^r ^efl^ H^l^l ^*>-g-e| ^*}7l ^tb ^£§^1^. 

100 : «KE.*fl 7l^r 130 : -t B^l^l 

150 : ^^5)5. H31*l 600 : *fl 1 ^<d 13 1 1 - 

700 : 2fl^ 800 : *fl 2 ^«^^ 

<7> «>5.^] ^7>S] aflSfHH %SL£.*\ , C| 0_S,^ S^l^l 4l7>^e] 

<8> d^7>7> 3 3-3^*1. ^ ^] ^ 

SE^r ^§>JL ojofl 14^, Aj- 7 ] i^2]5}o S ^ ^(bird's beak) ^ 0 Vo l 

H^l^l ^>^-s1 ^-(trench isolation)* jl &Ua, H^l^l^ ^ lEtfr 
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1020030046982 #^ °J*>: 2003/10/4 

*r ^MH #7] 3-o) ^i^-ofl ^7} J=3}*1^ &%*}7} ^7}*}JL, o] S 

o> S. la ^ 3c. lbfe- ^efls] ^>^-e| «J-^* ^tt" ^^l^l^. 

<io> £ la» ^-2:^, 7] #(10) <S* r *i*l^- afl^(30)-g- ^^*>Jl, <#7) <£v}^x]*t sfl 

^(30)* *H -*7l 7lJft(10)* *)zHh=k °1 ufl, ^-7] 7l^r(10)ofl^ ^o) 4 = 

H31*]# ^, # H^^l(13)^ ^ # H«A1(15)7> -*7l ^^7^1^- ajj^ 

(30) *HM|fe Tflol^ ^^^-(20)ol tg^s)oi oirf. 

<n> ©1<Ha^ 4V7I H^^l#(13, 15) -g- -H^S. #^n>(high density plasma; o]^> HDP 2}- *V 

cf) CVD^5l-^-(40)^-5. fflfj^-. ^-7] HDP-CVD 40)^8: ^ ^ofl 50^ ^a}- 

(deposition)^ is) El ^^(sputter etching)^ 4^, #2fl^ 

PECVDCplasma enhanced chemical vapor deposition) -^VsJ-^-^l wl*fl -°-^tb ^-^(gap-f i 1 1 ) : ^ 
H-Hf\fli=f. ^14, #7] is]Ej ^zv ^oflAi #7} H 31 *]■!■( 13, 15) ^<HH iM^u}- 
-8r( sputtered) i&tfl^ &&6\] s^^6\ ^aKredeposition^Ml , -#7] ^ 

B«*l(15)£] ^ £*W ^ W^o] 7fl^^q. ( ^v 7l ^ s. e ^1*1 (i3)si 7j o. 
H ^ ^«H1 ^2\£L3, *}^o] 7fl#aV^cl- 0)5!. o]sfl # o_ 3. B 31*1 (13)^ tfJf 

^Hl ^3 -W2f(40a)£: ^"71 ^ ^ B 31*1(15)^ ^-Jf a^ofl ^2l-^-(40b)^.cf 
21 *h ^ ^ B3!*](13) ^ ^£ ^"71 ^7)£ ^V2)-sV(4 0a) o] a^s. ^><4 

Til 5^, H3!*l ^7> ^^Hl ^«fl ^r^^l nfl ^ ^1 £.*>J7 JiolS.( v )7> ^ 
<12> £ lb« %>S*f ^ , ^"71 =^ ^ &o) ufl^^>7l ^«fl ^71 §^ 

* H 31*1 (13)3 ^ ^M*H ^J-sKKi la^ 40a)-i- #^^^1 ^-]4t^, 

^7) ^ # H€^l(13)^ ^-71 ^Al^ 71^- 74^ q*ft*\E.g,, ^> 
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1020030046982 ^ 2003/10/4 

71 ^ # B^*l (13)^1 #JjL ^ la^ 40a) iL4 ^ ^7l ^ B 31*1 (15) 

^ ^ ^^(S. la^l 40b)£r SEt!" ^71 3. 1=^*1 (15)ofl o]^ ^o] 

H ^^^-(20)^1 <ac1^(25)* ^*>7ll ^cf. ^-71 H31*l»(13, 15)# & 

3*1 *fl-Hr ^^-(50)^: cfAl ^^^1 3^31, ol ufl #7] 0-^^(25)*- Jiol ri (void) ^ 
^711 ^cf. ^-71 ^.ol = (25)5l- #71 ^c-l^sl 711 olH ^SXl ^}$] 7^tb 

<13> v)^- Wr&) 6531377^^1^^ B31*l ^-^1 Xl 1 ^*<H3 ^-fr 

*H8*H A o v 7l B31*l ^£1 ^l7l^r ^, XI 2 *§^*Hr ^.^1* S#S>fe 

[^o] Ol S-J771- ^ 7l#^ 4^11 
<14> £ ^o] o]s.ji7> f>}±r 7]^ ^}±r W>4 &Xl^# ^^7) ^ o. 

€ H31*l ^7>^-5l^ iLo]£L o^o) j£ oj-uls}-, io] ^ ^S)iiL H 

o]^^ ^o-Ih ^<?!^1 ^cl^ol <£±- H^l^l 4l7>^ Xl^*}^*} ^cf. 

<is> a o v 71 7] ^^ 4^1* oi^ 7l <^ >ct | ^. ^ o. B ^ ^V^-sl yj-^-g- xl^t}. ^"71 

w o^^r ^ <H3H ^^SlS. ^^ol ^«1^ tiVt^l Xl^ol, #7] a>£^l 71 # 

ofl H^l^ll- ^^*>sl, ^-71 ifi <Heflol ^ ^ofl ^ H31*l» n^Jl, ^^S. vfl 

°fl ^"71 *8 14 ^ ^JrjjjL H^l^m ^*Rr 3}* 3£^*}-4. ^7l ^ ^ 

S. H^l^ll-ol aVS.^1 7l^r ^i^^l ^"71 ^ ^ ^SJS. B^l^ll:^- QJf- 4^-±r XI 1 
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0030046982 #^ ^7}: 2003/10/4 

<16> ^-71 ^ ^ ^^5]^- ^31*1* ^*}7l *H1, ^>7l ^ c^Eflol * <3 °1 ^H] 

<1 7 > #7l 711 o]E ^"71 ^ O^eflol ^^2}. ^-71 ^>£s]^ ^Hl *\3. ^ *f-7?\) 

<18> Aj- 7 ] *|-H.p>^3 31)^-1: ^*}7l ^1^1 , ^>7l ^^>7^lB]- -#ofl *Vs\-^ ^ ^Kr % °1 

^"71 TflolH ^<£nKg- ^ S Al^>0^ $^#1}. 
<19> ^71 afl 1 ^^^-g- ^^*>7l ^Hl, #7l ^ ^ ^^S]^ B«*l7 r ti}£^l 7m 

A oHl *fl 1 ^^8: ?H ^1-^-31^1-4. ^-71 *fl 1 ^^£r MTOCmedium temperature 

oxide) ^-°l7li4 HT0(high temperature oxide) ^^.S. &i=h 
<20> a o v 7 i *H 1 ^^sv^ HDP-CVD ^^Hr $0} « 1-^^*1-4. 

<21> A o V 7] ^ H ^l^ ^ofl *j| ! ^^^o. ^zl-§>^ ^ ^AlAlzj-O. AV^H ^A] 
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<22> ^-7] X) 2 ^*>7l ^-71 l££flx]iE jjfl^ol tiV^l 71^ ^ 

2 sg^^-g- ^^«>fe- 3M ^-s^^tf. ^7} *\) 2 53^^ MTO ^°l7ii4 HTO *g 

<23> a o v 7 ] ^ 2 ^<£^ HDP-CVD <+a^°l7li+ USG -M-^hfi-S. ^^«>^- ?M t^^tf. 

<24> #7l 71^^ 4^11" JflSM £ ^o. H]^^ pflS.B] di^>2] B^*l 

u o V ^^ ^W". -S-71 -i <H3M ^4 <3<3°1 «>H^ 7l#-g- 

^>i, ^7) «V£*|] 7]^: ^^ofl TflolE ^^HV ( a. 3 ^ <S *1 *1 *2j-g- *HlS. *§^*> 

z}-*H *}j=n}^3. zflE}^ ^^^"4 -^Alo]] #7] 4J| o^o] ^ «V£xfl 7}%% 

±.%*)7}S\, #7} ^<S3]3. ^rH^l 7]^ >y-7l oleflol <^<*jo| a> £ 

31 7l#°fl wl^fl ^Cf. ^-71 7]^rl- ^«5}<*j B^^ll- ^^^>£l ( #71 H <^3l 

°1 ^ ifi ZL^JL, ^"71 ^^5)5. V|H ^71 H31*l J±4 g£r 

^ ^ *fl 1 ^W4. #71 1 ^^o] tg^£ H> 

£*fl 7]^; ^-ofl ^-71 4. ic#Al7l^ SLMefl^B sfl^-g; 3>$th=h #7l ^# 

€ ^1 <3«^ >t B31*l ^SMl 1 ^71 ££sll^liH sfl 

<25> ^"71 711 0] H ^<d^ ^"71 ifi <H^1°1 ^"71 <3 ^ A oHl S. Cf€" ¥^1 

^"71 711 °1B ^711 ^^*>fe «>^2]W. 



25-8 



1020030046982 #^ 2003/10/4 

<26> #71 5}£^i3 Sfl^^- t§^*>7l *N , #7l Q*}^*}^ ^°fl ^S^-g- ^*Hr 

*}#Z\t>\V±. o] % + , #7) <5>JELo|-^i3. Sfl^ # 7] # 7] ^ D >7^1^- ; 

#71 ^Sj^- * #71 TflolB ^tZM: *ya||3. ^Z^H 

<27> #71 *fl 1 ^^^-g- $^*M ^ofl, #7l Q H«*l7> H]-£^l 7^ 

^Hl all 1 ^^-i- $^s>fe- ?H wV^^^cf. ^7} ^1 l ?gjg^ MTO ^lTiq- HTO 

<28> # 7 ] I |^5|A HDP-CVD ^>5)-5V^S ^^f ^ 

<29> #71 4fl B^l^l ^<>11 *8>8€ *H 1 Sl^* 3^ ^Al^Z]-^. A>-g-*H 

<30> #7l *ll 2 ^<S^* ^^*>7l *H1, #71 iSefl^l^B Jrfl^ol »l7l^ a>£^l 7}# ^ 

2 ^^^-i- ?A°} w>^-3j^l-cl-. #71 2 MTO ^-^l^q- HTO ^°.sL ^ 

<3i> #71 afl 2 HDP-CVD ^SJ-^^TIM- USG M D 4iS ^^Hr %°] «f^^*>4. 

<32> ol«> t ^.rf ^l^o.S ^^*>7l ^ofl rc)-^ w>^^ -3*H«- 

%^*H ^4 A oM1^7ll Zl&K, ^ <^7H ^^Sl^^l^ Aj 

<33> i^c^l olo^ , HL^r 71^ "^M ^4^1 Sd^^^l^ ^-f^l 

* 71^; #ofl *g#:g - ojTluf Sfe ^* *>°H *fl 3^ ^°1 711^^ ^5. . 
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<34> £ 2a vfl^l .£ 2efe l^^l ^HH 4=- e^j*] i^e] y o v ^-§- tS. 

<35> ^-71 £^#ofl 5a°H, ^^-5: aS ^eflo] cg^o. q-E^ji, ^-S^- 

3i bs a^i^ ji^^-o] o]7>s|^ ^sj^ <3^* M-tq-W. 

<36> £ 2a» % V S*V 1 3, ^r£^l 7l^r(l00) #°fl 7lH B ^°J^(230, 250), °i*}7i*l ^-(300) , 

^5^(400)^: x}$}3, ^tb^. 
<37> ^-71 71101^^^^(230, 250)£r it <>MH ^^(a)^ °j^(bHl 9X°]*\ ^- ¥ 

7ll7> ^jl cf=7ll ^€ ^ ^cf. alfl^ ^5.5^740} ( ^-71 oJOEKsOofl tl 

71 S^E.^ ^^>^ X\#<S £i H€*1^7> ZLSlJl, 4>7l ^33. °J^(b)^l 
^ iiTl JL&<& 2.^ B 33*1^7} ^^^4. °1 ^, -H^tHH ^^HRr 

JL&<$ H^^l^Bl^l 7)1 °1 Je. ^91^-^: Tl^oj- £ ^ E^|A E jo| 7]] 

°1H ^91^^- -^^^r ^^tt^-. 
<38> olsq- ^-ol T^lolH ^9j^-(230, 250)^- -i <H3H ^^(a)4 ^slS <3^(bH SU^*! 

^1^ ^*Rr tf-g-n}- ^-o. h o >^ o. s ^Al^cf. ^-71 tiV5L*)l 71^(100)^: °| 

AVSj-A^H ^-71 «VE*11 71^(100) 300A ^£^1 TllolH # 

7l #£*fl 71^: (100) Si ^5)3. °J^(b)* B£ell*l^B5. ^Jl #7l ^ <H e fl ol ^(a)^- ^ 

#Al^Cl-. o]o]*\ t ^€ ^ ^ efl ol oJ<* (a) ol ^-71 ^£ TflolB ^oj^ ^Al^zl-^1- 

<*l, A o v 7l ifi ^eflol oj^ (a) ^ 71^(100)^- ^#^mt+. ^-71 iSEll^l^H sfl^l- 4 

Ti^l-ji, i£efl7l^B n^o] ^7]^ ti> £ ^i 7l#(l00)-a- I^SM^H 30A ^£^1 ^ t))o] 
— ^^^ v * ^"71 Jl^<a-ol 9J7>£1^ ^^slS. <g^(aHl£r 300A ^5. 
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3 ^^^(250)ol ^SU, ^-71 ^^i^-ol o] 7 |.^^ ^ c^^iol ^^(a)ofl^ 30 

A gl=£r Tfl^lB ^^^"(230)^ ^^^t^-. 

<39> ^-71 <3n}^*]nK300)£: «>^W. #7] <^o>^ ^ °K300)€- 

vfl^l 1000A^ ^€i=h *>7l alfl^ ^lae) ^-71 ^M*] 

^(300) ^ *H1 ^ #5L^7flolB» l-e) ^^(270)-8: c-)^ ^ 

<40> a o V 7 ] A>5(.n1.(4 0 o)^. ^«J|A^ ^-S^- ^^Hr ^o] ti}^^^>4. Aj- 7 } AV^BJ. 

(400)^: -^Mr*}^r ^^S^IM $^^V S.^ 2flEH^ tg^S^l ^oltf. 

<4l> o]o]A] t Aj- 7 ] A}-s).^.(4 00 ) > Aj-7] o^T^tq-oOO), ^7) ^e)^^(270), #7l 71} o] 

S ^^^"(230, 250)1- 3LS.efl*liH 3fl€* ^>o} *>BflS ^4^-0.3.*), ^n>^3 

afl^i(450)* ^ cHeflo]( a ) ^ 5. <3<3(b)£| *Y^z\] 71^(100)* ^#*1 

?lcf. #7l ^^SjS. <3^(b)£| *VJE*fl 71^(100)^ #71 iS cHeflol <^^(a)Bl 

1>£^1 71^(100)^] wl^fl ^4. N 

<42> °]°]*], Aj-7l ££e^]iS n^Sr 7} ^ ^ , <#7] tiV £ ^] 7] ^"(100)* #7l <5> 

3fl€(450)-i- *H ^zl-f-^-S^l , ^ ^^1^1(130) ^ H^*l(150) 

1- #7] >g B31*l(130)^r ^1 oleflo} <3<*( a ) *4H ^^^<H H ^ (130a)* 

^-71 H ^1(150)^ ^^2)^ ^(b) t|H ^s\s. 

(150a)* tb^W. Aj- 7l ^5)s. S^l^l(150)^ <#7) H H€*1(130H1 wl*fl ^£-31, o]i=. 
i^^l «y7>£l^ <3^(bHMsl ai^a^ oi^ ih^l-^ell- ^^*>7l $\%o]v\. 
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<43> £ 2b# ^h^*}^, #7l B3!*l-i-(130, 150)^1 ^ ^ a r ^H <i^S)-^(Dl£Al)^- t$A$ 

*rxr %°] H>^*>cf. #71 1#3^* ^#^-o.S.^, #71 H 31*11- (130, 150)* *§#^ 
^3E*fl 71^(100)^1 7Hfl*i £#* *l-fr^ ^ sa^. 

<44> ^-71 ^AV^-^ol ^>£^1 71^(100) #°fl *fl 1 5S^§^(500)* ^#*Rr ^1 

#71 afl 1 ^^(500)* ^#tr #71 B 31*11(130, 150)* ^ *fl^Hr *j| 1 £ 
^^(600)* ^#^. «>#^^>7ll^ #7l 1 ^<3^(600)£r #71 H3!*ll(130, 150)* ^ 

<45> #7l afl 1 ^<S*K600)£r D fl^ ^(gap-fill proper ty)°l -f^tr HDP-CVD #3^,2.3. 

^*rfe- «V^*>i^.. #7l HDP-CVD ZL £M, f^^r ^^1^ #z}ol 

ti>^^^.S. ^1*^^ nfl^S-^ol -f^Tfl &t±. ZL&|u}-, #71 i^E-l #4 #7l 
H 31*11(130, 150) ^H*1 igo^ ^(sputtered) #5K v ^r ^aofl iiHH 

^^-(redeposition)5l^cfl, #7l ^-°1 ^ ^slS. B v 31*l (150)2} ^-f ^ ^sflafl # 
s^l ^^sm, #7l #ol ^ ^ 3 ^i^i (130)S1 ^ n #Jf ^ofl ^^jo^. av^j.^- 
°1 n}eH, #71 J£ H 31*1(130)21 #Jf t|#^ #5^(600a)^ #7l ^ 

SIS. B 31*1 (150)2} #^f ^«H1 #3}-^-(600b)i^ ^Tfl 

<46> #71 ^ l ^^^-(500)^: #7l "3 (130a, 150a) # #2} #7l ^-(300)* 2. 

S.*}^ tr^K ^SMS, #71 all 1 ^<£^(600)* #71 HDP-CVD #51-^5. ^#*Rr 

Sa<H , #7l ^^Ei ^Z)-6fl o^fl ^V 7 1 oj[n>^^^-(300)^ #-?- 2^7> ^ « 0 V 

*l*ti ^4. 0 laltr 1 ^^^"(500)^- MTOCmedium temperature ox i de ) «1 7] q- HT0(high 
temperature oxide)^ SZq. 
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<47> £ 2c» #3b*>^, #7l *q 1 ^^^-(600)01 71^(100) #°fl #7] ifi <=H &I1 ^ 

^(a)-l: S£e|7liB ^(700)* #7) ^ o^o] 

<3<3(a) iflsl ^ H€*l<^ #^ #o)l ^ i ^o^Ce 2b^ 600a)-i: 

f>}^2) 1 ^^(500)* ic#Al^lcf. o] afl ( # 7 1 s}£4i3 3^(450) ^ #7l S3! 

*11-(130, 150) «>^1 *8^€ #71 *11 1 600)5. #7l ^1 1 ^^(500)* 

^*r*l ^-M^- #7l ifi H31*l^ #JjL *tj^ #ofl l 2b^ 600a) 

* sa°W, -S-71 ^ H€*1(130H1 #7l TflojH ^^^-(230)o} 

^ #7l H S^l^l(130)^ ^ #6fl ^1 1 ^ Y^Jcf. 

<48> ^^^o.s, # 7 1 ^ H ^1^1 (130) ^ #«fl ^1 1 ^^^"(i 2b2) 600a)°l 

^^^sm), # 7 1 >i H3!*K130)£] °J^7> ^^^14. ^, # 7 1 ifi H^l^(130)^ 

#7l ^^5] 5. B31*l(150)^ #-f #ofl 1 ^<g^-(600b)^8: #7l ISeH^iH 

^(700)^1 JiJL^jELS. ±\^S\x} SHrtf. <?]5fl, #7i ^5)5. H^^(150)ofl <£3 

*V 7flo]H ^«a^(250)c»l oic^S)^ ^-i: ^ &£f. 

<49> ^-7] *]1 1 ^0^(600) 0. Alzj-*}^ o}Sfl ^ ^Cf. #71 

*M ^HMfe -g-ojn o. ^-5j.<y-s.-fe-( ammonium fluoride; NH 4 F)^ Ir^iCHF)^ ^^j-g-ojio] 
B0E(buffered oxide et chant )-g-^* A>-g-^ ^ol u>BJ-2i ^-c}.. 
<50> £ 2d» #7l ££5ll^iB 2fl€(£ 2c^) 700)* *\}7]i5}jL, #7l I^sfl^i 

— 2c^ 700)ol ^71^ aV£*ll 71^(100) ^ofl #7l ^ ^ ^3 5. B3]*l#(130, 

150)* ^\ 2 ^^^(800)* ^#W. #71 B€*l-I-(130, 150)^ ^ 2 

^^^(800)^.3. ^#151 
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<5i> j$ 7 ) 4 2 ^^^-(800)^8: ^^^-^^l -f^rtr l-^ 1 ^^ HDP-CVD USG ^rs^ 

<52> *fl 2 ^<^^(800)# ^^7} &°\), <#7] llEfl^AE sMCE 2c^ 700H ^171 

€ *K£31 7l#(100)^Ml ^ 2 ^^(650)* ^*Rr ?H *}#2\-s}t)-. #7l A] 2 
(650) St> ^-71 *|] 1 ^ ^(500)4 v\&7\x}£. ■ A] 2 ^<S^(800)-i- <#7) HDP-CVD ^^-^5. 
^*Hir ^7} HDP-CVD ^Sr^ ^^ofl ^ e-} ^d\) °)f$\ J$ 7 ] 

1-C130, 150H1 ^tr <a^^l^-(300)^ #Jf 3.^7} ^s]^ *&7)f$\ §cf. ole^ ^ 
2 ^^^(650) -8: MTOCmedium temperature oxide)«]7 : m- HTOChigh temperature oxide) ^ *r 

<53> £ 2e* A o v 7l 2 ^<gBV(800)^ «V£^1 71^(100) ^-fr sj-^ 7l?fl 

3 chemical mechanical polishing; o]^}, CMP^r tr^f)^^^: A 1~§-*H Ir^. 5.*] , # 

7} ^n>^^^-(300)* ^#^1^14. °1<>H, ^7) <£v}*\ ^1^(300)* *}7]?>}cx\ #7] # 

^ ^^(270)^8: i^#Al^ H31*l ^7]-^:&l ^tfCf. 

Ml 

^ ^tr ^f, IS^l^liB -M~§-*H ^"71 -i H€*l ^^Ml 1 ^<S^Mr 

^eh^ ^^o_^ t ^ H^l^l ^7>^-^^ iLo}b. &o) fg^-g « o>u)e)- ( 
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[3^* 1) 

>i o]$]o) ^<^j4 ^s\s. ^<*°) tiVi^l 7l^r# ^^>Ji; 

#7l ti>£^l 7l^ofl H31*l» ^*>5), #7l 4. <H3M ^ Zl^Jl 

, #71 ^5\sL iflofl #71 >f H^*l a.t). ^ ^^sjs B3!*l«- ^*}Ji; 

#7l 1 ^^Bj-o] tiV£*H #ofl ^-71 ^ o^o] cga^ ^ Al 7]^ i£ 

#71 ^ <Hefloi ^ h^I^I *D l ^zH>-2; 

#71 SSefl^B sfl€-§- ^Tl^Ji; 

#71 IM^l^liS aflEiol *\]7]Q tiV^^l 7m ^ofl #71 4. 3l 

^-Hr 2 *§#SHr 3# H^l ^>^-5l « 0 >^. 

[^t 1 * 2] 

*0 l %H1 $a<H*i, 

#71 4. 3l H 31*11- ^^*>7l *H1, #7l ^ c^eflol ^ ^^5]^. cg^ol ^ 

«1€ #5.^) 7m ^^ofl 711 °1B ^^s]-^- ^*Kn; 

#71 TllolH ^<£u± ^-0)1 c^^n^ ^*>Ji; 

#71 ^V^l^ ^ ^-7] ^ojH ^<$n-Sr ^^}^ ^ *J ^£s)iiL H3!*l 

1- ^^*>7l ^tV 5^£4ia sfliS-l- ^#^Rr ^J-g- 3L^>^ H^*l ^7>>^-5l« 0 1-^. 
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3] 

4 2 * 0 H1 9X°\*\, 

#7} 711 °1B ^SjvSr 

#7] >t O^M ^-71 #ofl 4€- ^lJL *§#*}£), #7l 

SlS. <3<3 ^ TflolB £<3^* Cl Jf-^Tfl *§#*Hr B3!*l 4l*>«-i£| 

[3^*8- 4] 

*)1 2 %H1 &°H, 

#7l 5}£P}i3 ^*Rr #7l #3^, #7l ^^^^l^-, #71 TlMB ^ 

^^-4 ^V^ls. ^#*H^ B31*l 

[3^8" 5] 

*fl 1 %H1 91°]*], 

A oM 1 ^^Kg- ^*l-7l 

#71 4 * ^313. H€^l7> «}£^1 71^: #ofl ^ 1 ^^Kg- ^<5Rr ^-i- 

[3^* 6] 

^1 5 *oHl 91^1, 

#7l ^1 1 ^^8: MTO ^-oItIM- HT0 ^#*Rr B^l d^-g-el ^ . 
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[3^* 7] 

^-71 1 HDP-CVD ^ . 

[^^* 8] 

^7} il B31*l ^°fl ^€ *)1 1 7 4^ u -\^ ^4*Kr ^ 
9] 

*H 1 *<H 

#7] ^ 2 ^<a<3^g- ^^*}7) *H, 

#7} ISE^liB sflBio] *H7m 7]^: ^ofl 2 ^^-8: ^*Rr 

10] 

»1 9 9l°]*\, 

#7] *fl 2 Qsg^-Z MTO ^17HM- HTO ^£.3. ^^Rr B3!*l ±7}^ ^ . 
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%7\ A\ 2 ?i<$^-8r HDP-CVD ^sK^l^ USG #2^.2.5. ^*Rr B31*l ±7}^ U 0 V 
12] 

-S <X3H ^€33. ^^oi zjL M i«a ovs.^ ^H^-ji; 

51; 

A o v 7l ^n>^^l^, ^-71 $b] ^el^-s]- ^ ^-71 TllolH ^^sv* *}B\]3. -^ZHH 
^3. sfl^-g; ^7l ^1 <Heflol ^ ^£3} 5. <^^^ a>£^) ^X\7]s\, 

^-7] ^S\S. °$<52\ tiV£*ll 7}#£r ^"71 ifl o^^ol cgcrfcq 7 ]^-ofl 

^oM «>£^ 7}&^r <#7] ^ °§<5 ^ 

B^l* =L^3-, ^7} ^S\S. <^ v)H ^"71 ^ B31*l J£tJ- ^^SlS. B€*l# ^ 

XI i *i<3^ 

Xl 1 tiV^^l 71^; ^-ofl ^-71 >i o^eflo] cg^^- ^Al^l^ I£ 

-i o]z])o) cg«^ ^ b^I^I #SH1 ^€ XI l 
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#7l iSefl^l^e afl^^- ^7l*>JL; 

#7l ISefl^iS sfl^^l ^71^ *V£;H1 71^ ^ofl #71 4fi ^ H^*ll-§- 
*fl-?-Sr ^ 2 ^<3*M- *8^*Hr si* i^-*Rr wl #1 ^ di*>3 e^I^I i*>e-iS| . 

13] 

*fl 12 %H1 fl^-H, 
#7l 711 o]M 

#71 <£ ^eflol ojo^ #71 #<*fl ^5. Cfs ^^*>£), #71 ^ 

3^ ^ #^1 TflolH cl ^7fl ^#*Rr Hlfl«-# ^ls-sl db7>fil H3!*l i^V^el 

14] 

*fl 12 %H1 SM^i, 

#7l ^=^3. 3)]^^- ^#§>7l ^Hl, #7l <S*>*1*1^- #°fl #2}-^ ^#*>Jl; 
#71 *>=n>^ 3 4^^- ^ #71 #3^-, #71 £p>*)*1b)-, #7l ^ #&| 

^ #71 TflolH ^^M- *>3fl5. *§#*Hr ^SS) ^7>S1 B€^l 4l7> 

15] 

*fl 12 ^Hl &<>H, 

#71 *| 1 *J<a*M- ^^*>7l *H1, 

#7l >S ^ ^^2)5. H^l^l7> tiVH^fl 7l# #6(| 1 ig#SKf ^-fr 

c-l^r i#<^ «lfl^-# n||JS.e| 4l7>5l h«*1 4:7>^-el wj-^. 
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*ll 15 %H1 91°]*}, 

A i mto ^mtIM- hto s}-^-^ ^^*>fe «lfl^ *fls.e| h^*1 

17] 

*fl 12 5a oH, 

#7l A l ^^Kg, HDP-CVD *g^*>^ rflS.^ H^l^l i4 

18] 

A 12 *cHl Stl^H, 

A oM <fi ^€ *fl 1 €<£^-8: ^z^Rr 3J£- 

^Ai^izM- ^>-§-*H -M*H=- H^l^l i^e] « 0 v^. 

19] 

A 12 &°H, 

s&7] I£^|xliE sfl^o] ^71^ tilS^l 7]^ ^ofl ^)| 2 ^st-t- ^*Rr 3* D] 
^ £Mb wlfl^ Dflas] ^>o) 
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20] 

19 5a<H>H, 

#7] afl 2 ^^e|^r MTO HTO D -t°S alfl 1 !^ nfls.^ i*}^ 

21] 

^ 12 %H1 &°H, 

-SM 2 ^<3^ HDP-CVD ^sv^TlM- USG ^ D 4AS ^*Rr v)]s_z) ^ 

^7>^el « 0 V^. 
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